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tekhn. nauk; FEDOROV, V.1.; IAVROVSKIY, K.F., red; HAPAPOY, M.I., 


PERI 


(Defence against means of mass destruction] Zashehita ot sredsty 


MASBOVOgZO porazheniia, Pod obshchet red, VP, Sinitsyna i GA, 
Malinina, Moskva, Gos, uchebno-pedagog, izd=ro Meva prosv, Ere 


1958, 181 p. 
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158, (MIBA 1132) 
(Bibliography-~Physics) (Bibliography-~Technology) 
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VORONTSOV-VEL'YAMINOV, Boris Aleksandrovich, prof.; LAVROVSKIY, K.F., 
red.; TSIRUL'NITSKIY, N.P., tekhn, red. 99 = 


[Astronomy; textbook for grade 10 high-school students] Astro- 

nomiia; uchebnik dlia X klassa srednei shkoly, Izd.12 Moskv, 

Uchpedgiz, 1958. 143 p. (MIRA 15:7) 
(Astronomy) 
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\ Thea tion of aluminum ebloriée in the petroleum indus 
wovaxy, Gotpateiy, Fist ann MIxmNovaxayA, Neftyanoe Khozyatstre 22, 10-25 
(1882).-~Gasotines obtained by cracking in the presence of AIC! constitute a miat. 


and . 
5 iret eee Ts 


1% AICL should be used in eracki 
Cl, sublimes at: 181-95°. 
the use . A 
52% 
@. 0.8369, 


i tics was dior olierved fa rq 
There is no practical method for recovering AICi. 
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Application of the hydrogen number in the analysis of 


pyrolyzed ( eta ) gasoline. Q : 
ak! . ‘Nitoleevas P.Y. Puctoy and G. Mo Fithisin-~ 
~“Naf/tyance Khosyolsive 28, No. B, 05-1); 20, No. 0), TARO 
(435).— The analysis wan carried vut by hydrogenation 
in the presence of various Pt catalysts by the Skita nicthud 
(C. A. 7, 1187, 2558; 16, 2132, 2921; 47, 3174). ‘Vhe 
Presence of amall amts. of § (up to 0.05%) does not affert 
to any appreciable extent the hydrogenation of pytoly eed 
xasoline, while at a bigher § content the hydrogenatitt of 
unsatd, comps. becomes lower and that of the aromatic 
hydrocarbons docs not proceed to the end. Hydiogena- 
tion curves of mixts. of unsatd. and aromatic bydrocarbou. 
present in pyrolyzed gasoline permit the detn. of the cn! 
of hydrogenation of unsaid. compds, A certain amount 
(12%) of unsatd, compels, remains itt the hydrugenatel 
product and is removed only in the consecutive hydhrogena- 
tion of aiomatic hydrocarbons. The asomatic hydto- 
varboes are completely hydrogenated in the cold io au 
AcOH tedium at 3 atin. The aromatic compdas. can be 
detd. in the usual manner after the removal of unset. 
coinpds. by hydrogenation and the removal of the hy- 
chugenated product. The expta. arc described. Twenty- 
nine references. A. A, Boehtlingh 
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containing crude oil and methods fot its prevention i 

1 daavtasskthsied O 1 Vetta Velisnce Akos OST. 
Ned ab 4 Corrosion cat be prevented by the us vl 
cteals contig. Cr, Mo, W, ¥, ete ‘A stect with a 48% 
af Ce and in particular with an athdint, (LAC of Moos 
tesistant fo outpusRet. This alloy shoutd be geal in cube 


ats, frente, fittings ane) purtips. The towers 
oD A oat elevated: temps. should be provided with 
offreenn mri lcs with bate & and Vs B08 Ur. Vhe 


tibes sheubd be ralotied be the dithastoty suethend ard 
stead tae petegpety eecasread tos retureny betids Tlie use of 
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investigution, Hightern references. A. AS Bochtlingk 
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ee a lisions wie tesived ont the Taste of a litera 
are study (20 icferences?. Doesulfie ization includes 1b) 
the removal of Hy from the distillate by means of a tc: 
sgent that can fe rece ser] again; (2) the re~ 
moval of mercapt i nde reclalined ; 
rersses (1) and 
(2). 
portant. 
inet by desull 
the S$ content 
achieved hy ¢ 
should be used as a taw 0 
Thus about 4.02% of tuervaptans can be ¢ 
of straight-run ascites. AL A. Hochtlingk 
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LAVROVSUIY, K.P. 


Petroleum Industry 


Catalytic Preieice ‘Geabking : ‘in the Fluid Phase," | Ke 
lavrovekty, | Ye. Vs. Noxdrina, : Ya. | L. Bodies 10 PP. 


"Iz ae Tank, ota Tekh Neuk" Fo ‘41° 


e  artdole, “aevelops | a. s apthol of. catalytic preseure 
cracking: of oil: products. in: the. liquid: and liquid-.- 
steam phase. 4n: the presence Of: suspended ‘synthetioc~ 
c - Jt was. shown that in catalytic pressure: 

By completely. saturated: liquid products aro a 
formed. in the splitting, - haat ‘benzene fractions . of | 
14 ‘ Pegs 
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LAVROVSKIY, K. P PA 27723 


-Potrelem = motive 


“the Catalytic Alkylatign of Hydrocarboiis és a Method 
Of Motor. Fuel zrotetsonys: K.P, Lavrovekty, A. A, _ 
_Mikhnovekeya, 1h PP 


"le Ac Bauk, ota Tekh Nauk” No 12 


“The article goes ‘through the production: of. ‘pynttistic 
- cracking alumosilicate catalyzers haying high alkyla-— 
: %1on. properties, ‘and: ‘Mecusses the: contitionsiof::al- . 
“Kylation of the ‘bimzene. ‘propane-propylene=-fractidns.of 
Cracked gas. and the determination “of::the Pphysical:and =~ 
) ghemical parameters of: the penerosnastee tesalyertion : 

| peopeca. of. peoedente' ian of, *henzene “With olef: 3 os 
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~GAVERDOVSKAYA, M, 2 
AND YAKIMOCHKINA , V.t. id v., LAVROVSKIY, K.P. , MIKHNOVSKAYA, A.A., ZINOV'YEVA, 2M 
° fey 


" 
Contact Transformations of Hexene and Cyclohexene Over an 


Vestnik Moskovskogo Universiteta, 


ego _Universiteta, no. 11, 1048 Aluminosilicate Catalyst." 
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PA 27/4975 ~ 


Chemistry - n-Butene . 


"Catalytic Alkylation of Aniline With n-Butene," 


K. lavrovskiy, A. Mikhnovskaya, L. Sign enenke: ‘3 pp. 


"Dok Ak Nauk SSSR" Vol LXIV, No 3 


Concludes: (1) Synthetic amtnosilicates, used for 
catalytic cracking, are active catalyzers in the 
alkylation of aromatic amines. (2) During sudject. 
alkylation, aminea form with a substitution group 
in the nucleus. Alkylation ig accompanied by 


oraocking, destructive: alkylation and ring formation ; 


with n-toluidine forming as the chief product of 


rs : 27 /49t5 


USER/Chomtatry - Aniline, Alkylation Jan 49. 
of (Contd) 


Geadilon: (3) Synthetic aminosilicates cause a. 
Hofmann regrouping of the substituted aromatic 
; amines. Submitted 2k Nov 48. 
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Ee ). —The catalytic aceon af cyclic rae 
hoa at high pressures with am. Ai silicate catalyst was 
Studied: The following hydrocarbons ‘were cracked under 


these. conditions: Banyibearese, butylcysinhexane, isopro- 
pylcyclohexane,..isopropsibenzene,Tetralin, -and Decalin, 
The aromatic hydrocarbons were found to Se soore stable 
under the exptl. conditions. The fluid catalyzates de not 
contain significant amts. of unsaid. compds. The me 
nism of the catalytic action of the Al sifleate is discussed. 
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>: 2fhe problem of the rectification of hydrocarbon pes. Kes. 
PB. Lavrovekil, A.M, Brodskil; and-2. VL. Zaltscva, ok 
et £7.57 fy WOH Re D0, 19S bod) she Eine cs of 
the desorption from activated C of ethylene, propylene, and 
«2? poixt. of butylenes and ehylene-propylene mixts. have 
--_-_ 2, heen studied to see lf the difference in slesorption rates could 
2 I heqised dn the sepn. af the cracking: fas GC; Fraction: N= 
at.305 -& 5° was passed through a U tube contg: activa 2d © 
sotd, with the particular olefin. The amt. of desorbei gus 
‘Was measured Dy weighing and analyzing the exit gas. The 
rate of N flow (npprox. 20 m.fset.) wag such that the trac 
cree: 5 - for the adsorbed g3s to uttsin the N temp. was 
_csmal) compared te the desorption thne. 7t was found that 
"ethylene is desorbed much faster thas ‘Propylene or-butyl- 
°" cane. By using Kinetic considerations the equation. a = Te. - 
+ pA, — Tee PP is derived... Here T is the const; irom 
the Frennillich adsarption ixptherm (a w= JVs}; 9 is the np: + 
_of.comporcuts in the.system, By nud ¢ are emsis. of th te 
‘fem, 2is time, 64 the kinctic cocfl., ands she cnaeri-in Tae” 
adsorbed phase... With this rquation it is possible ta cate. the 
nimi, of gas desarbed Jor a g.-ven time under given conditions. 
Front the exptl. data the valves found fer 3/P ares ethylene 
23 2.9 sea,—),-propylcke 0.5757 'sce., nnd butylene "30.52 set. ¢ 
; ¥ ‘at Pts, SESE lqsepb B. Levy. 
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. Doklady kad, 

“Nauk 0.5.0. 92, YOr-1K 1053). pid-flow cracking of 

Z. aS heavy erie asticle bt he at stout fy ule 

’ ao contact of 0.2 -sec. with rapid cooling and heating. e@ 
Sitar Abst 3 distillate tsctoas contain considerable arts. of tunsstnrates 

mo 7; . San compds. ing of these substances yiclds a 
eet hy BB No. ie ‘high-quality stable fuel; the fraction of catalyzate which 
pre 255 1954 % _-b, 205-980" Is best for hyrdrogeuntion over stationary 

a . ‘ , catalyst. math. analysis e heat transfer in rapid- 
: Petroleum, Lubricants ’ and Auphalt flow cracking Is made, and it is shown that for Re greater 
a Go ee : than 100 the following formula applics: @ = d%? y/- 
1.44/4lg(1 — -y), where y is porosity of the heat carricr;: 
d is the particle diam. of heat carrier, v is the linear flow 
rate, a is the av. transfer coeff., and 6 is the time for heating.: 
+For Re under 100 the formulation is @ = d*(i—-y)/12ay. | 


G. M. Kosoiapoff 


LY -S7 


/o 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5 


ALD ERPS E SSE BERET REE SECTS RS ES TESS EET 


TAVROVSEIY,..K.F. ; BRODSKIY, A.M. 


ditions of high-speed 
Reprocessing of gaseous paraffins under con ; 
cracking, Trudy Inst.nefti 42176-198 ‘54. (MLRA 8:1) 


1, Chlen-korrespondent Akademii nauk SSSR (for Lavrovek iy) 
(Paraffine) (Cracking process ) 
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LAVROVSKIY, K. P. and BRODSKIY, A. M. 


"A Physico-Chemical Investigation of High-Speed Contact Cracking" paper presented at 
Fobff\th World Petroleum Congress, Dec '55 


So: D407195 
A-50266, 27 June 55 
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LAVROVSKIY, K,P.; MAKAROV, D.V. 
aE 
[Combination method of deep hydrogenation of residual petroleum 
products] Kombinirovanny’ metod glubokoi gidrogenizatsil osta- 
tochnykh nefteproduktor; doklady na IV Mezhdunarodnom neftianom 
kongresse v Rime. Moskva, Izd-vo Akademii nauk SSSR, 1955. 15p. 
(Hydrogenation) (Petroleum) (MLRA 8:10) 
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LAVROVSKIY, K,P.; BRODSKIY, A.M. 


{Physico-chemical investi 

gation of high-speed contact crack 
Figiko-khimicheskos issledovanie vy sokoskorostnogo ado 
doklady na IV Mezhdunarodnom neftianon kongresse v Rime.Moskva 
Izd-vo Akademii nauk SSSR, 1955. 22 p, (MLRA 8:10) 
(Cracking process) 
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ete ae 


oi": * “Physicochemical investigation of high-specd ‘catalytic 
cr ibe. K. P. Lavrovskif and A. eee Reps: 
ah ord Pet olesimn Cong-., Rome 1955, S-iditn Rug o- | 
Sian, Engl. translation 15-23).—In uke cracking of thigh. / *- ’ 
rool. compds. ide gils and low-boiling hydro- 
carbons, more eae sod jess rromatic hy- 
drocar! condensation reactions 


PY rr ree mn, meme ees sree 


“vy: BRRatly- Increases 
At 760-550" in th 
for lower paraffins, i : 
ylekis drops to 0.01 see. 2nd continues to fall exponentially 
q ~ The time sequized for max. yields for 
as found to cde 0.1 
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1233, : coking ol p asphalten: MM. 
-Brodskii, H. P. Levrovakii, and E. D. Filstova, - Isrest 
Abad, Nouk. $.8.8.R., tds). Path. Nouk, 1033,.(2), 141-4.— 
~ if, SL Aspnalticrosidus (25%) oblzined by C,H, de-axpbatiing of 50% 

: betioms trom Romsshins ervile waz purified by tvire ro-; 
prosipiiating (with intermedists soln in C,B,) from C,H, 
yielding rosterisi with CR. (Con) 67°3Y,. Thia was dicolvod . 
(20, snd 37 p.p.m., conen dulermined by uptical donsity) in’ 
thiophens-éroe C,H, (verified tc be inert under tost nontitions)., 
Sols vas passed through quartz rubs at os 700° C ond axphalt- 
mp content of condenssts measured. Results indicate that: 
gas-phase coking of azpbaltenes is bimolecular reeotion,”” 
teastion rato increnecd by 1-7 times on temp riss from 715°; 

385°.C. Mo). at. of 31390 was assum 3. activation energy 


pl reaction calo seca 2 kcal/mol. 
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USSR/Geology - Petroleum FD-2934 
-Card 1/1 Pub. 41-15/17 
Author : Lavrovskiy, K. P. and Rozental' A. L., Moscow 
SEPP SOLER 
Title + Kinetics of the regeneration of synthetic bead catalysts. 
Periodical ; Izv. AN SSSR, Otd. fekh. Nauk 6, 140-148, June 1955 
Abstract : Describes the mechanics of the experimental procedure and od 


analyzes the data received, the purpose of the experiment being 

to determine the kinetics of the removal of carbon from the work- 

ing surfaces of the synthetic bead catalysts used in petroleum 

refineries. The carbon is removed by oxidation and combustion. . 
Diagrams, graphs, tables and formulae. Six references, 4 USSR 


; Institution 


Submitted : April 24, 1954 
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: e Gee: are: 5 wedented, Reus: ‘the. mechanism of heterogeneous 
catalysis (catalytic isomerization, hydrogenation, etc) borage 
by means of oxide catalysts: CrO, 2n0, VO. containing ieee bigceliad 


hydr tae aes oducts — 
a ‘over oxide catalysts, Five ‘USSR references oases: 
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~ TAVROVSKTY, K.P. and KOLBANOVSKIY, Yu. A. 


"Methods of Utilizing Atomic Energy in the Chemical Technology of Petroleun." 
Khim, i Tekh, Topliva, Noel, pp. 7-17, 1956 = oe 


Translation 1071265 
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 Bbs: Sous a: _Roferat Zhur - Khimiya, No 2, 1957, 3644 


“Author slg _Lavrovs! Kly K.uP2, Kolbanovskiy Yuede 


yoo. Inst “3 Institute of Petroleum, Acadeny of Sciences USSR 
“Title ....: The Role of Ionization Potent vial in Electron Catalysis 
Veo. at Metals ne oe 


“Orig Pub. : tr, In-ta nefti AN SSSR, 1956, 8, 92-95, 


. Abstmact =: The pirhone’ candies se ia of. eer at the 
ol gurface of a metal catalyst as a-semi-conauctor and as- 
sume. thet for the sane reaction of hydrogen transfer, the Ss 
ratio of energy of activation values E at Pt ang Pa must Sage 
be approximately equal to the ratio of ionizetion potene- i 
tials (U) of these metals. Fron the know values of Ein, 
the dehydrocenation of piperidine ‘and cyclohexane, hydro- 
-. Genation of methyl acetylene and svelopropets: and the 
oxidation of iso-octane at Pt, the values of E of these 
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Abstract: 


USSR 
Zh--Kh, No 3, 1957, 7581 


Lavrovskiy, K. P. and Rozental, A. L. 


Petroleum Institute of the Academy of Sciences USSR 


The Mechanism of Chemical Reactions in Fluidized Beds 


Tr. In-ta Nefti AN SSSR, 1956, Vol 8, 94-98 


The basic principles of reactions occurring in "boiling layers 

(i.e. in systems consisting of a gas and moving dust-like particles 
of catalyst or some other substance) have been investigated and 

the effect of mixing on the distribution of the reactants concentra- 
tions over the length of the bed has been determined. It has been 
shown that for n-order heterogeneous reactions in which no change 
of volume occurs increasing the dispersion, all other factors being 
equal, will lower the conversion; the depressing effect is the greater 
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. the higher n. -Under conditions of catalyst poisoning, increasing 

- the dispersion will increase the conversion. When a number of 
parallel reactions occur in the fluidized bed, increasing the dis- 
persion will lead to an equalization of the product distribution by 
the inhibition of the faster reactions, — 
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Abstract: 


Orig Pub: 


Application-~Troatmont of natural gases and 


_-petroloum, Motor fuols. Lubricants. 


Rof Zhur-Khimiya, No. 3, 1957, 9308 - 

La ovskiy, K. P., Makarov, D. ve and Nazarova, LL.M. 
Po troleum tistTtute of tho “Acadomy of Sciences USSR 
The Combined Deop-Soatod Hydrogonation Mothod 

Tp. In-ta nefti AN SSSR, 1956, Vol 8, 145-154 

Tho combined doe p-soatod: hydrogonation of residual 
oils fxriom Romashkin crude has been investigated in 


plot plant installations of the continuous type. 
-The ocharge stock (ago 0.965, 10.5% boiling below 


- 350°, 17.8% boiling “botweon 350-and 400°) is 


mixod with 2% carbon-base Fo~catalyst and subjected 
‘to a single-pass hydrogenation in a tubular reactor 
at 470°and 350 ati; the reactor throughput is 2.5 
kg/litor/hour. A contact time of 3.min is used. 
‘The » hydrogonate obtained in 90% yields is subjectod 
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Abstract: 


in the output of useful 
requiremont 


lowers the Hp 
ho production of 
Mefurther treatment: tho yiold of + s 
79.5% calculated on’ the re Tho 
fiow:shect and Cquinment used in combined doup- 
seated hydrogenation are considerably Simpler 
than thesa of industrial installations using 
fluidizod catalyst beds, 
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Abstract 


Application. Treatment of Natural Gases and Petroleum. 
Motor and Jet Fuels. Lubricants. 


Ref Zhur ~- Khimiya, No 1, 1958, 2545 


Lavrovskiy, K.P., Brodskiy, A.M. 


Oe I 
The Importance of Thermocontact Processes in the Furtherarn 


ce and Chemization of Petroleum Processing. 


Khim. nauka i prom-st', 1957, 2, No 2, 189-196 


Description of the composition of outflowing gases and of 
the quality of liquid products obtained on high-speed con- 
tact cracking (SCC) of various petroleum products, in an 
enlarged laboratory unit. As the heat transfer agent were 
utilized petroleum coke particles 300-500m in size. SCC 
was conducted using as the raw mterial Romashkinskiy ma- 
zut, the temperature of the added coke being 940°, the tem 
perature at the egress from the reactor 640° and the raw 
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material’ feed of 550 ml/minute. In the cracking of ate 
Tuymazinskiy mazut these values were, respectively, 960°, uk 
6 and 740 ml per minute, and in cracking of gasoline a 
head distillate — 930, 760 and 320 ml/minute. Cracking 

of ethane Was carried out at 1000° and a duration of the 

reaction of 0.012 Second. Gases of SCC contain large 

amounts of unsaturated hydrocarbons, and the liquid pro- 


was of 20-229, 4 characterization of the SCC process and 
of its technological embodiments is provided. 
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ABSTRACT: 
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20~-5~19/48 
Brodskiy, A. M. , Kalinenko, R. A. , Lavrovskiy, K. P. , Corre- 
S he eee 


sponding Member AN USSR, and Titov, VIB. 


Kinetic Laws in the High-Tempe rature Cracking of Ethane (0 kineti- 
che skick zakonomernostyakh vy sokotemperaturnogo krekinga etana) 


Doklady AN SSSR, 1957, Vol. 116, Nr 5, pp. 789 - 792 (ussr) 


In this paper the investigation of the total kinetics or this 
cracking between 800 and 900° is descxubed. The increase of tempere- 
ture and the corresponding rapid shortening of the reaction pe riod 
from 0,5 to 0,005 seconds demand a special experimental method. 

The experiment was divided into 2 parts: 1.) the cracking itslef 
and 2.) analysis of the products. In the case of the latter a chro- 
matographical method worked out by the authors. was used (veference 
3). where this method failed because of the small quantity of the 
single gases (e.g. isobutane), the mthod of radioactive indicators 
was used. In addition to that, a small quantity of methane, mark- 
ed with ©¢ 4, was added to the initial ethane. 

arrangenent of the basic ele 

ing the experiments a "baili 

the reactor. After a quick products after 


the output fr of room temperature and in 
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Kinetic Laws in the High-Temperature Cracking of Ethane 


: a weight relation of 3 + 12 to the mction mixture was introduced 
into the reactor from above. ‘he basic composition of the waste 
gas at 3 temperatures is given by table 1. Lhe given reaction du- 


ration t = é » V = the volume of the polling layer, v = the 
average linear’ velocity of the current with regard to °. perature 
extension, € = the share of the free volume , and F = the cross 


section of the reactor. The conservation equation (1) for ethane is 
transcribed in the folloving way which is easy for the graphic re- 


a pee aS 0M: re 
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H roduction 
yr - eee = i+ kt (2) Table 2 gives the de pendence 
y(t) foreali 3 investigated tenye catures. The value i was at 710° 


0,54, 7 at 838°, and 31 at 8S0. “he precision of the K value is 
very high ag it is shown by figure 2. In table 3 the .¢pendence 
nk on, iS given. This shows that the value ,, . d@n ': 
does not remain constant with the increase of Tf ara i, cbedGes fron 
68 Cal obtained at lower temperatures to 82,0 + 3 Cal. tis proves 
on the one hand the alterati on of the reaction mecha. i, in which 
the share of the chain process obviously decreases (reference 5)3 
on the other hand the found value is approximated to the value of 
the cracking energy of the © - C - binding in the ethane which was 
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measured in the previous paper (reference 6). By mans of the 
authors! method it was found that in the ethane cracking products 
in tenth % quantities divinyl, butylene, and only traces of isobu- 
tane, finally propylene and propane, a fact which was rmever defined 
exactly in the references, Figure. 2 furthermore shows that the ie 
known self-inhibition effect is not expressed up to high degrees aie 
of transformation, This can be explained by the connection bet- 
ween the self-inhibition at lower temperature and the influence 

a of the walls. There are 3 figures, 1 table, and 7 references, 4 of 

, which are Slavic. ; 


ASSOCIATION: Petroleum Institute AN USSR 
(Institut nefti Akademii nauk 88SR) 


SUENITTED: May 25, 1957 


AVAILABLE: Library of Congress i 


Card 3/3 


CIA-RDP86-00513R000928830006-5" 


APPROVED FOR RELEASE: 06/20/2000 


: R000928830006-5 
EASE: 06/20/2000 eee ss — 
"APPROVED FOR REL Roe SUSAR ASA eR ES aoe A of 


ee Z4RIISRIY AL fe 
oe ne -AUTHORS Brodskiy, a, Me, Kalinenko, R, A., Lavrovskiy, 20-6-26/47 
ieee K. P., Corresponding Member of the AN-USSE; Titov, Vv. &, 
‘TITLE: The Significance of Chain Reactions in the High-Temperature 


Cracking of Ethane (0 2nachenii tsepnykh Treaktsiy pri 
vy sokotemperaturnom krekinge etana) 


PERIODICAL: Doklady ay SSSR, 1957, Vol. 117, Nr 6, pp. 1013-1016 (UssR) 


ABSTRACT: The present Paper investigates the portion of chain reactions 


(labelled with Cc"). The method of these tests wag already 
described in an earlier work (referen e 5). The data obtained 
for the temperatures 770, 840 ana 890 C are illustraded ina 
Qiagram, The tests discussed here were Performed in the case 
of complete or alnost complete intermixture in the "boiling" 
Card 1/2 layer, which Pernits the reduction of the problen under review 
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to the solution of a system of algebraic equations. The author 
additionally includes 5 elementary processes in the 

examination. Then the expressions for the dependence of the con- 
fous active products on time, obtained 
due to a special analysis, are given. A provisional estimation 
already shows that the portion of chain reactions in the total 
process of cracking within the frame of the generally used 
scheme in the case investigated here is very small. Detailed 
numerical data on this are given. There are 4 table, and 9 


references, 5 of which are Slavic. 
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" AUTHORS: peak daiaoe 
TITLE: On the High Velocity Process of Thermal Conversion of 
eat Hydrocarbons. (K voprosu 0 vyysokoskorostnom protsesse 

‘ termicheskoy pererabotki uglevodorodov)- 


| PERLODICAL: Khimiya i Tekhnologiy& Topliv i Masel, 1958, Nr. 1. pp-64-68- 
_  (uSSR). 


ABSTRACT: Reply to @ criticism 
1ished in this journal (1957, 
publication by the authors in DAN SSSR, 

No.5, {n Izd-AN SSSR, 1955 and the 4th 


Congress, Section TII, Rome, 1955- 


The authors defend the correctness of their formula for 
the evaluation of the order of time required for the 

heating up of 4 moving layer of vapours on contact with : 
a heat. transfer medium under conditions of high velocity aan 
cracking. They also eriticise the form _° 
of the eriticism of their paper by the Editorial Office. Po 


There is 1 figure and 8 references. 


py P. I. tuk! yanov which was pub- 

No.9, p.53) on 4 previous 
1953, vol. 92, 

World Petroleum 


in an Editorial 


The editorial office of the journals 
f£ the refusal of 


Notice (p.68) explains that in view 0 
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dee errors, their paper 
‘ 4einal authors to acknowledg J 
oe neat to a specialist in the field of design of re 
' actors for chemical processes. 


| : aD. I. Orochko 
.69-71. Comments by A. N. Planovskly an 
= ee of Ke. P. Lavrovskiy and A. M. Prodeieys Gn 
criticism of the mathematical treatment of ie pro 
There are 7 References: 6 Russian, 1 English. 


AVAILABLE. Library of Congress. 
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"Studying the Radiation Chemistry of Petroleum Hydrocarbons and 
the Applicationof Nuclear Radiation in the 04} Processing Industry 
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Report submitted at the Fifth World Petroleum Congress, 30 May - 
S*June 1959, New fork. 
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itov, Ve. Be 
On the Mechanism of High-temperature Cracking of Ethane 


(Gueny fizicheskoy khimii, 1959, Vol 33, Nr 11, pp 2457-2466 
USSR 


The reaction mechanism of the cracking of hydrocarbon gases 

at 7110-890° was studied, as in general the industrial pyrolysis 
of these gases takes place at. these high temperaturese A 
special experimental method was developed by which tracer atoms 
and ethane are used to which approximately 2 of marked clin), 


methane Was added. The experiments were made in a con~ 
tinuously working apparatus (Fig 1) at approximately 90 mm He 
The quartz reactor was filled with corundum acting as heat — 
carrier, and the temperature was recorded by means of an 

EPP-09 electronic potentiometer. The results obtained (Ta- 

bles 1-3) showed that at these temperatures the maximum par- 
ticipation of the chain-reaction process in the conversion of 
ethane into ethylene is 5%, and that the inherent inhibition \ 
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On the Mechanism of High-temperature Cracking of Ethane 


’ 


characteristic of cracking at 500-650°C does not occur. The 
reaction proceeds according to the first order, and the ace 


tivation energy is 62+2 kcal/mol. The reaction-rate constant 
of CH + CoH, —> CH, + CoH points to 4 steric factor of the 
order of 40°) for this reaction, while the activation energy 
obtained from 1242 kcal is in agreement with data from other 
publications. The recombination constant, obtained both by ex- 
periment and by calculation using thermodynamic data, is ap- 


proximately 5 410° tines smaller than that obtained at lower 

. The decomposition rate constant of the ethyl 

radical is 102 times smaller than it would be according to the 
elementary kinetic gas theory. There are 4 figures, 3 tables, 

, and 14 references, 8 of which are Soviet. 


temperatures 
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Brodskiy, A. M., Kalinenko, Re hey sov/20-124-2-28/71 
Lavrovakiy, Ke Pes Corresponding Member, AS USSR 


On the Isotope Effect in the Cracking of Ethane (Ob izotopnom 
effekte pri krekinge etana) 


aan Akademii nauk SSSR, 1959, Vol 124, Nr 2, pp 340-341 
USSR 


The present paper deals with the intensity of the isotopic 
effect in the cracking of ethane marked by © 4, Different 
results obtained by previous papers are mentioned in short. 
The authors investigated the cracking of the mixture 

o'"a, - ala, and oh - e/a, at high temperatures. The 


decomposition mechanism of ethane is considerably more simple 
than that of propane. The experiments were carried out ata 
temperature of ~ 850° and at pressures of 50-80 torr according 
to an already previously (Refs 5,6) described method in 8 
reactor with practically complete mixing. The results obtained 
by the experiments show the following: In a wide interval of 
degrees of transformation the activity of the produced 
ethylene does not aiffer from the. activity of ethane 


AP : | . ’ 
PROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5" 


Bist Be reti eat pee 5 Sate ee LN 
: Te el aS EN 


"APPROVED : 
FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5 


Pies iss ersenbas eStats es fae 


Fa Pao PCE AO et del Ae TOPE LSE YS v 


On the Isotope Effect in the Cracking of Ethane s0v/20-124-2-28/71 


: (accuracy ~ 1 %). The activity of methane is not equal to a/2 
(as it would have to be in the case of lacking isotopic effect) 
but much lower. Here A is the activity of the ethane mixture 
existing when measurements were begun. A table contains the 

6 activity in % of A/2 as function of the 
ethylene content in the cracked g&8- Me thane activity is 

lower by ~10 @ than A/2 and yaries relatively little with & 
progressing reaction. The value of the isotopic effect found = 
is near that found previously (Refs 1,2) for propane. The 

data mentioned above all confirm (on the basis of ethane) 

the abnormally high value of the isotopi 
reaction of methane formation. The equal 
magnitude of the isotopic effect (with respect to methane) 
for CoHe and CH, indicates the existence of similar ethanes 


in the formation of CH, in the two above-mentioned cases. 
Correction note: The provisional experiments carried out by 
the authors concerning the cracking of the ethane mixture 


o'7H, - o'7n, and o'4n, = o'4y showed that in this case the 
pect to methane) is considerably 
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lower than in the cracking of c! "a, - o'4n.. This confirms 
the above assumption that the abnormally high value of the 


isotopic effect in the eracking of ethane o1*E, - o4n, is 


due to a quantum effect connected with the disturbance of 
symmetry. There are 1 table and 7 references, 4 of which are 
Soviet. { 
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SOV/20=126-6-41 /67 
AUTHORS: Brodskiy, Ae M., Kalinenko, R. As, Levrovskiy, 4. Pes 
Corresponding Member, AS USSR t 


TITLE: On the Relation Between the Kinetic Isotopic Effects During 
ct7c¢14 and o'4¢14 Bond Rupture (0 sootnoshenii kineticheskikh 


izotopnykh effektov pri razryve svyazey o'2_¢14 i cl4_c¢14 ) 


PERIODICAL: (oneny Akademii nauk SSSR, 1959, Vol 126, Nr 6, pp 1293-1295 
USSR 


ABSTRACT: The effects mentioned in the title were investigated under 
conditions of high temperature cracking by means of a mixture of 


o'n.ac'n, with o'4n 4K, . The results were compared with 


the cracking of on nc H, as described in reference 1. 


This experiment was made for the reason that hydrocarbons with 
only partly marked C-atoms yielded higher values for th 
isotopic effect (Refs 1-3) than could be expected according to 
the present theoretical opinions (Refs 4, 5), The following is 
given as a possible explanation of this. phenomenon: 


as 
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On the Reletion Between the Kinetic Isotopic Effects sev /20~126-6-41/67 
ea and 14.14 Bond Rupture : 
hydrocarbon molecules exhibit a plane of symmetry vertical to 
the chain or a corresponding alternating axis. The introduction 
of a marked C-etom has a disturbing effect upon this symmetry, 


and the transition from the synmetrical to the asymmetrical 
molecule might entail a considerable kinetic effect. Herefrom 


it resulted that the symmetrical ethanes ie case and 
o'fy no tH had to differ from asymmetrical 


o'*n, 04H, in their effect. The experimental data (able 1) 


shows that the kinetic isotopic effect amounts to 514% in 
the formation of methane from o'4n 04a, ; it is, therefore, 


considerably lower than the value of 422% of reference 1 found 
for asymmetrical ethane. Measurements were made under entirely 
equal conditions. This result shows that there is no direct 
proportion between th: kinetic isotopic effect and the reduced 
mass, and confirms t’e assumption that the disturbance of the 
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symmetry of the molecule has an effect upon the rate of 
reaction, Herefrom an indirect effect of various nuclear 
states upon the rate of molecular cracking reactions may be 
concluded. The authors thank N. D. Sokolov for valuable 
discussions. There are 1 table and 7 references, 4 of which 
are Soviet. 


ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR 
(Institute of Petroleum-Chemical Synthesis of the Academy of 
Sciences, USSR) 


SUBMITTED: April: 10, 1959 
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= 3/062 /60/000/008/010/012 


B004/B054 
AUTHORS: Brodskiy, Ao Mo, Lavrovskiy, Ko Pe, and Filatova, Ye« De = 
TITLE : High-temperature eijanseenntiodar Ethyl Benzene 7 


_ PERIODICAL:: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, Noo 8B, ppo 1490-1494 


TEXT: The authors report on their investigations of the kinetics of de- 
hydrogenation of ethyl benzene at temperatures between 660 and 740°C. o 
They discuss‘data in publications (Refs. 2, 3), and explain contradictions 

by the fact that at high temperatures the styrene yield depends on the re- 
action period. To obtain a high styrene/ yield it was necessary to guarantee 

a short reaction period and a quick, steady heating. This was attained by 

means of a pseudoliquid coke powder layer. Figo 1,shows the experimental 
-arrangement, Heating was performed by a graphiteVspiral passed through by 
current. The ethyl benzene gasified and mixed with CO, or Ny was introduced 


from below into the reaction tube (diameter 40 mm). 55 on? of. coke (partie 
‘cle diameter 0.1 = 0.5 mm) were piled on a screen. CO, was admixed at the 
outlet of the reaction tube for a quick cooling and rarefaction of ths 
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reaction producte ected in vessels cooied with Jigusd 
nitrogen. In tne distillate, the atyrene was getermined ty the yedine ; 
number, and the amounts of the resulting benzene and toluene by fractions - ri 
tions Table ? lists the experimental results at 660, 690. 720, and 740 
and the reaction period Te The atyrene yield was 6% at 660 fs and 10-75% 
at higher pemperaturess Benzene and toluene yielas were atont 15% Bt 
420°C, and 8-2: 0%. at 740°C. Replacement of the coke powdsr by quart? poadey 
gid not change the tast results. Equation (6) is written down for avaiuat- 
ing the experimental datal (i e-n) =i t k(t/a); 
of the dastillats, k = reaction constant, % * coefficient 
srease Gf the reacting gases). Ths grarhis representation tftt - B) 
f a first-ordst reaction: Henc?: the Treéarz= 


“in Fige 2 confirms the course © 
4 for the four test temperatures was calculated (Tapie Z}- 
na J 
pats 


The latter was colle 


(xn = styrene coptans 
ef vwolame in- 


tion constan 
Pig. 3 shows the function in k = f(1/T). The activation energy 8 Fox 
to ba 44 4,2 keoal/moie- There are 5 figures; ® tables, and Q raterencess 


6 Soviet and -2 USe 


sinteza Akademii nauk SSSR 


ASSOCIATION: Institut nef tekhimicheskcgo 
cal Synthesis ¢f the Acadamy 


(Institare of Petroleum-chemi 
of Sciences; USSR) 
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$/195/60/001 /003/002/013 
BO002/B058 


AUTHORS: Brodskiy, Ae M.. Lavrovskiy, Ke P., Su Vey-khan 
eee es, 
TITLE; On the Kinetic Rules of High-temperature Cracking of 
Isopentane 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, Now 3,5 ppe 340 - 344 " 
_ 


TEXT: The cracking of isopentane between 700 and 840°C was studied at 
a pressure of 110 + 2 mm Hg. The reaction products were determined chroma~ 
tographically. The following was determined for the constant of the 


cracking rate: 8.33 gec”’ at 540°C, 26 sec) at 760°C, and 95 sec” at 


820°C. The activation energy is 60.5 +2 kcal/mole; the factor of the 


exponential function is 1014 wears At these temperatures, the cracking 
of isopentane proceeds as @ first-order reaction. The self-brakingcot. 
the reaction known at low temperatures was not observed at the experi~ 
mental temperatures. The following summary scheme was drawn up for the 
decomposition mechanism: dehydrogenation of isopentane practically does 
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not occur; the probability of the cracking reaction proceeding under 


formation of C, and Cy chains is much greater than the probability of the 


formation of butylenes. The formation of B-butylene can be explained by 
the fact that during the cleavage of the C-C bond 3 or 4 hydrogen atom 
is more easily cracked from the secondary C atom than the primary hydro~ 
gen atom. The probability of the formation of y-butylene is small in the 
cracking of isopentane, that is, if the C-C bond 1 is cleft, the hydro- 
gen atom is cracked from the tertiary C atom and isobutylene forms. 
y-butylene should be formed according to the radical chain mechanism. 
The relatively small amounts of y-butylene in the cracking products indi- 
cate that the cracking reaction proceeds according to the mechanism of 
the molecular reaction. There are 3 figures, 1 table and 7 references: 

5 Soviet, 1 British, and 1 US. 


ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR (Institute of 
; Petrochemical Synthesis AS USSR) 


Card 2/3 


SEE BS ar Sa 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928830006-5" 


-ABEROVED FOR ee o67 20) 2000 CIA-RDP86- sie or ect 5 


Beene oR S SReSRE SAE Ya teas are teeta ii ieee et GeO CE Sti SERRE CESS SS Se at a 


On the Kinetic Rules of High-temperature $/195/60/001 /003 /o02 
Cracking of Isopentane ee Week /003/002/013 


SUBMITTED: February 23, 1960 


CH;—CH=CH—CH,+CH, 
CH= (eros 


CH; 


1 209 P = 
CH,_CH,—CH2.cH, 4 CHa ~CHstCHs—-CH+CH, 


4 — CH,=CH,-+-H, 
Ha CH;—CH,—CH,++-CH,=CH, * 


— CH,=CH,+-CH, 


x -» CH;—CH-=CH;-+-H, 
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. AUTHORS: Chzhan Chzhao - lan’, Lavrovskiy, Ke Pe, Rozental!', A. A. 
Stamens HE 
TITLE: Dehydration of Isopentane cn Ghikoniuneovlde/aluntnumeasias 
‘ Catalysis 


PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 4, pp. 583-592 


TEXT: The authors investigated the dehydrogenation of isopentane over 
fixed and fluidized beds of chromium-oxide/aluminum-oxide catalysts. Three 
‘catalysts with the following compositions were used: catalyst No. 1: 

14.8% by weight Cr 203: 83.7% by weight 41,0, and 1.5% by weight K 20} cata- 
lyst No. 2: ‘1% by weight Cr 293) 92.5% by weight 41,0, and 0.5% by weight 

K 295 catalyst No. 3 was prepared by B. A. Kazanskiy (Ref. 3). The reaction 


' products were analyzed by gas chromatography. The authors studied the 
kinetics of the dehydrogenation process in a fluidized bed under vacuum 
at grain sizes of the catalyst varying between 0.05 and 0.01 mm. The 
equilibrium constant of isopentane dehydrogenation is given in Table 1. 
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Aluminum-oxide Catalysts BO17/B055 
The equilibrium composition of the products at 760 and at 100 mm Hg is 
-ghown in Figs. 1 and 2. The vacuum apparatus is represented in Fig. 36 
The catalysts exhibited practically equal activity. Dehydrogenation at 
550°C yielded 30-31% isoamylenes and isoprene, with 46-47% of the 
isopentane entering into reaction, while at 520°C the yield was only 


22-23% with 28% of the isopentane reacting. Table 2 shows the composition 


of the preducts formed at dehydrogenation of isopentane on the fixed 


catalyst. The kinetics of isopentane dehydrogenation on the fluidized and 
fixed catalysts in the region of small yields (up to 30%) were studied 

at 500, 520, and 550°C. Distribution curves of the reaction products appear 
in Figs. 4 and 5. Special characteristics of the dehydrogenation reaction 
of isopentane were discussed giving kinetic equations which allow for the 
homogeneity of the catalyst surface. The kinetic curves for isopentane 


dehydrogenation on the fixed and fluidized catalysts in the region of 


small yields are represented in Fig. 6. The activation energy of dehydro- 


genation is 44 kcal/mole. The dehydrogenation of isopentane at higher 
temperatures and lower pressure is described in Table 4. At 600°C, 


400 mm Eg and a sojourn time of 2.2 sec, 62.3% of the isopentane reacts, 
and yields 20.2% isoamylene and 15.3% isoprene. The C, fraction conteined 
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219% isoprene. The dehydrogenation of isopentane by the fluid-bed technique 


is. recommended for the single-stage preparation of isoprene. 
14 Soviet and 3 Us, 


figures, 4 tables, and 17 references: 


ASSOCIATION: 


There are 6 


Institut neftekhimicheskogo Sinteza AN SSSR (Institute of 


Petrochemical Synthesis of the as USSR) 
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A Method of Investigating the Mechanism of Fast 
B004/B007 


Reactions in a Turbulent Reactor by Means of 
Tagged Atoms 
0 - 900° it ia shown that by thoroughly intermixing, 


e was obtained for the function y = f(t) 
re are 2 figures and 6 Soviet references. 


CoH, at 80 
linear dependenc 
(Pigs 1, 2). The 
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s/020/60/133/005/012/019 
B016/B060 


AUTHORS: Lavrovski Ke. P. Corresponding Member AS USSR, 
Werental '; Ae T., chzhan Chzhao-lan' 


TITLE: Study of the Reaction of Catalytic Dehydrogenation of 
. Isopentane 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, Noo Ds 
pp. 4098-1101 


TEXT: The authors studied the reaction mentioned in the title on 
chromium- and aluminum oxide catalysts in the temperature range between. 
500 and 600°C by making use of a pseudoliquid layer. Fig. 1 shows a 
scheme of the vacuum apparatus used for the purpose. A pseudoliquid 
layer formed on the passage of isopentane through the catalyst. The 


Co - C5 hydrocarbons were chromatographically separated in a column with a 


diisoamyl phthalate and acetonyl acetone py the method described in 
Ref. 5+ Besides experiments made with a pseudoliquid catalyst layer the 
"authors carried out experiments with a resting layer (Table 1). As can 
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Study of the Reaction of Catalytic De- 
hydrogenation of Isopentane 


5/020 60/133/005/012/019 
B016/B060 4 


the catalysts of different compositions had 4 similar 
a 3 supply typical curves for the amounts of reaction 
products developed. The molar ratios C; : C4 and Co : C3 approach unity 
in the gases. These hydrocarbons were apparently formed by isopentane Cc 
cracking. The drop in selectivity with rising temperature fairly fitted 
the increase in isopentane consumption for cracking. The products 
contained 2-methyl butene-2, 2-methyl putene-1, and 3-methyl putene-1 
at.aratio of 100 : 50: 46 at 500°C; at 520°C, this ratio was 

400 : 54 : 18; at 550°C, it was 100 : 55 : 16; at 580°C, it was 

100 : 56: 14. This ratio was little dependent on pressure and on the 
conversion degree of isopentane, and diverged little from the ratio of 
equilibrium. The ratio of isoprene to the sum of the isoamylenes fitted 
the ratio of equilibrium. This is indicative of the high rates of the 
processes of isomerization and dehydrogenation of isoamylenes on oxide 
catalysts. For the interpretation of experimental results in the range of 
conversion degrees up to 30% the authors made use of equations (1) for 
the pseudoliquid layer, and (2) for the resting layer. Fig. 4 shows that 
the points established in the experiment group along the straight lines 


be seen therefron, 
activity. Figs. 2 an 
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-" gtuay of the Reaction of Catalytic De- 
B016/B060 


hydrogenation of Isopentane 


41 and 2. The inolination angle. of these straight lines to the axis t/p 
is, independent of pressure, equal to constant K. In the derivation of 
(1) and (2), the authors made use of the concepts put forward 
40 and 11 dealing with the course of irreversible 
ous surface. These equations apply to the case 


where isoamylenes and isoprene are strongly adsorbed on the surface with 
equal adsorption coefficients. Equation (1) characterizes the conditions 
under which the gas is perfectly mixed. A lacking mixture was assumes 

in the derivation of equation (2). The authors conclude from the results 
obtained that the ratio of the adsorption coefficients of isoprene and 
jisoamylenes on the chromium catalyst did not exceed 2. They conclude 
furthermore that the said coefficient of isoamylenes lies higher by two C 
orders of magnitude than that of isopentane. A comparison of experi- 
mental results on a pseudoliquid and on a resting layer proves that in 
the: former case the gas was completely intermixed while there was no 
mixing in the Latter case. By reducing the mixing it is possible to 
increase the isoprene yield. The authors thank Academician Be Ae 
Kazanskiy for his discussion. There are 4 figures, 1 table, and 11 


equations 
in the papers of Refs. 
reactions on a homogene 


cara 3/4 


APPR 
OVED FOR RELEASE: 06/20/2000 _CIA-RDP86-00513R000928830006-5" 


| OE EROVED FOR RELEASE: 06/20/2000 CIA-RDP86- eid nei niniet deca abate 5 


nial aa SERS ere SERENE Se 


Study of the Reaction of Catalytic De- 5/020/60/133/005/012/019 
' hydrogenation of Isopentane BO016/B060 
Soviet references. IC 
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Academy of Sciences, USSR) 
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X-ray radiolysis. 
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phase increase 1i 
methane increases depending on the p 
molecule. 
conjugate 
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Topchiyev, A.Vo, Lax iv. K.P... Polak, LeSes 

Brodskiy, AcMo: and Kolbanovskiy,. Yu.A. 


the radiation chemistry of 
bons and the application of nuclear 
petroleum refining industry and 


Investigation into 
petroleum hydrocar 
irradiation in the 
petrochemical synthesis 


International Petroleum Congres5. 5th, New York, 1959 


[Dokladyj t- 3; Pererabotka nefti i gaze. 
Neftekhimiya. Moscow, Gostoptekhizdat, 1961. 345-354. 


Liquid alkanes, mainly n-heptane, were subjected to 
e the amount 


It was found that at room temperatur 
molecular weight and refractive index of the liquid 


nearly with the irradiation. The amount of 
roportion of CH3 groups in the 
f polymers with 

ds increases with 
It was shown 


tra indicate the formation oO 
The number of such bon 
in the alkane molecules. 
f the heavy residue increases 


percent o 


ee 
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proportionally with the increasing doses of radiation. The 
molecular weight of the residue ranges from 175 to 218 and 
specific gravity 0.76 to 0.80 g/em>, The radiolysis of n-heptane 
at -196 °C (in liquid nitrogen) gave products containing a marked 
proportion of free radicals as demonstrated by the examination of 
their paramagnetic spectra. At this low temperature free atoms 
of hydrogen are present for a considerable time, which epens new 
perspectives before petrochemical industry. The yield of ths 
products of the recombination of C7H1i5 radicals at the low 
temperatures (giving various isomers of tetradecane) is halved 
compared with the yield obtained at 20 °C. The yield ef the 
products obtainable by monomolecular reactions as well as the 
probability of transmission of the activation energy to ether 
mclecules decreases with temperature, In the case of catons 

UV absorption on irradiation at ~79° and-196 °C is 4 times higher 
than that of catone treated at room temperature which indicated a 
rapid increase in the formation of dienes. The formation of 
polymers is slower, For the small doses of radiation a dires* 
proportionality between the yields of gases and time of 
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irradiation was observed, The addition of dibenzylsulphide to the 
alkanes prevented their radiolysis to a large extent. In the 
gaseous products of the radiolysis of the solution there is no H2S; 
which suggests that a transmission of activation takes place, 

It was found that an important role during the irradiation of the 
alkanes is played by the process of direct rupture of carbon- 
carbon bond leading to the formation of alkyl radicals and final 
products (odd- and even-numbered carbon hydrocarbons). A study of 
the radiation and thermal stability of aromatic hydrocarbons was 
conducted by subjecting them to nuclear reactor irradiation at high 
temperatures, At the same time the thermal stability was 
controlled at 400 °C. It was shown that the thermal stability at 
400 °C and radiation stability at 330 °C and irradiation dose of 
1500 microrads are approximately the same. The introduction of 
methyl groups into the aromatic system leads to a marked decrease 
in the radiation stability. An increase of irradiation temperature 
from 220 to 330 °C accelerates the decomposition. 
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There are 6 figures, 5 tables and 7 references; 5 Soviet~-bloc 


and 2 non-Soviet-blos., The English language references raad as > 


follows 3 : : 
Ref.63 G.A- Freund, Nusleon, v.14, no.8, 62, 1956; 


L.W. Fromm, K. Anderson, Nucl, Sci, Eng., 2(3), 160, 1956; 
Colichman, E.L., Fish, R.F. Nucleon. v.15, no.2, 72, 1957; 
E.L., Colichman, R.H. Gercke, Nucleon, v.14, no.?7..§0, 1956. 
R.O. Bolt, S.G,. Caroll. Proceedings of the International 
Conference on Peaceful Uses of Atomic Enargy, Geneva, Yo?s 
820, 1955. United Nations, =. 550. Nv.Y., 1956. 
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AUTHORS - Brodskiy A Kalinenke A. Leveevskive KOOP. 
and Shevel kova LV. 

TITLE: principles of the decomposition ef methanal at high 

: temperatures 

PERTODICAL : Kinetika i kataliz, v.2. no 4h 1902. 5543-561 
TEXT: Previous 
alcohols from C,, to Cy 
reaction, involving rupture of C.-C oF 
and mass balances of C. H. and O have 
the activation energy for reaction velocity 


smaller than that for pressure decrease in the system 
tion of methanol wes a oM. Fletcher (Ref 
Proc. Roy. Soc.. AL47., 
CH.OH  CH,,O + Hy 

wo) 2 2 


investigations oO { the drcomposi tion o t 
postulated an approximately first-order 
Cel bonds but the wtelda 


disngreed by about 505 and 
has been many times 


Decompost- 


considered by c 
419 1934} Lo be twe-sPha¢ce 


CHG —CcoO - Hy 


discrepancies. The present reaction 


with similar work studied the 
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at temperatures from 630 to 900°C and at pressures of 25 -nd nS 

45 mm He with quartz and corundum as heat carviere The nressure : 

was maintained constant by a special valve ond the output of H,, ce 

; CO and CH, were menstree bv adsernutran en coated active chorecoal : 
= : While the hearer wun. eeve Meastived met opts by content conte 

but also by subsequent thrometegraphre analyse over a charcos fam 

ae column using hydrogen as carrier fas, The concentration of CHU ; 

a varied with the form: (CHO) | /o (CHO Bond hy i 


where = ¢ is the tame of reactran 2 CCH OWD » the concentratiren 
> y 
CHOH TW the initsal mixture 'CH,OH} the current cancenrrarz.oen 


of the a@leohot 4. the coeffieron: of vetiump enanre of the gas 
aX a result of the Pracking there is ¢iearly a Curst-order evetem 
+ but it is HelLorogeyeanrs having an activeriey CHEN ey oF 
14.2 kistf/mole from 644. 807°C and 40 kealfmote un io FO 4 Yo 
va verify the -hypothes?s that surface heat centinetion fdomensted at 
lower temneratures powdered Carundum aS rAtiodiced inie the 
: quarts reection S much higher activation CueCreVv vas found and 
2a. the ovtrnr of Ci vas emcreased fourfold aud that of all hydr-carnon 
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fases twofold. In all caseg the reaction products had Beni gy. 


cant Concentration of CoH, . CHLOCH_ CL HLocn, CHOC H_ 
2b 3 3 25 3° is a ie 
CH,CHO, CH, COCH., etc. Signifying extensive free radical forma tion 


Moreover, thermodynamic data on the decomposition of methanol! 
predict reaction velocities some two or three orders of Magni tude : 
less than observed, so one must be dealing in practice with the 2 
formation of free radicals by a highly develoned chain reaction. ne 
To support this, high concentrations of ethylene vere found (20. 
50% of ethane) and it is know that in the 634-7354°%C region there 
is insignificant Cracking of methane: the only alternative 
Plausible Source is from recombination of CH. radicals. 

V.V. Voyevodskiy is mentioned in the article for his contribution 
in this field. Acknowledgments are expressed to N.N.Naymushin Tor 
5 Soviet-bloc and 11 non-Soviet-bloc. The four latest Fnglish- 
language references read 4s follows: Ret .1: J.A.Barnard, 

H.W.D, Hughes, Trans Faraday Soc_. Sh) 55. 1960; Ref ov, thid. 56, 
64, 1960; Ref.3: J.A Barnard, Thid. S60 72 1960; Ref 5: ibid 55 yhz 
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Ah 1210 B101/B231 


AUTHORS ; Brodskiy, A. M., Lavrovskiy, K. P., Corresponding Member 
AS USSR, and TitovV, V. 8. 


TITLE: Radiation-thermal cracking of liquid hydrocarbons 
PERIODICAL: Axademiya nauk SSSR. Doklady, v. 138, no. 5, 1961, 1143-1146 


TEXT: The present paper deals with the joint effect of high-energy radia- 
tion and heating on gasoil fracticns which boil between 200 and 3500C. 
Experiments were made in evacuated quartz ampuls in a BBP (VVR) reactor. 
The results shown in Fig. 1 disclose three sections. In section I, inG 
is nearly independent of T. At a critical temperature, z) of about 


600°K, G rises rapidly with an activation energy cf 20725 kcal (section II), 
passing at last intc thermal cracking (section III) if still higher 
temperatures are applied. The yield of highly molecular products begins 
to drop at tT These results are explained by superimposition of two 


processes. Hydrocarbon +radiation ——»>....,—excited molecule ——> stable 
end products (1); Hydrocarbon +radiation ——>... ——» thermal hydrocarbon 
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radicals —-> products The processes (1) are 
temperature-inde ntribution to section I 
and 
recombine agein, j j i n II forming olefins and 
radicals of low A calculation of T is made at first for 


hydrocarbon gases. The follcwing is put down: k [Rita G.I (3), where 
Ky = kgexp(-B,/R?, ) is the mean value of the radical destruction constant, 


[R] the concentration of highly molecular thermal radicals which originate 
ag a result of reaction (2), I the intensity of the radiation dose per 
unit volume; a, is a constant of the magnitude order 1. Furthermore, 


TG, ~k,[R] -k, [RIB] ~ 0 (4), where [Ri is the total concentration of 
radicals corresponding to IGs - i LR]? = 0 (5). (G,, is the radiation 
chemical yield of radicals according to (2), Ge the total yield of 

; R 5 Nk Ton 
radicals). From (4) and (5) can be deduced: T = E,/Rin(k,b/ k pI Ge) (6). 


The temperature-independent éonstant b= (1~a,6,/¢,) >0 is ~1, and can be 
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“neglected. Substituting Ga~v5 (per 100 ev); Kn = 10 bw fuoteieee’s 


“Be 25- 30 kcal/mole results in t = 600°K in sseaeaanes with. the experiment. 


According to Refs. 8 and 9 (see below), the, cellular effect is taken’ into. 
pune Es for Liquid hydrocarbons, and put down 
1-1/t,lR') - xalB'] =0. (7) and 1/tp [R'] <x al") - k wR? «6 (e), wheste 
- aie is the caver of radicals in the unit ae being placed ‘in a cell 
*. adjacent to such radicale-as they have simultaneously originated with, 


ve] the concentration of highly molecular redicals which diffused out pt . 
i -the cell, t, the time required for the diminution of [R'] to the 1/2 £614 


The processes (1) can 


" owing to ‘recombination, Tp. the diffusion period. 
--here be neglected, and aoa is Goa ogt =k ilz!- k aR] | +(R]): 
“a (ig +1/ty )Ge U1/ ty +k )7' (9).° The following holds for the passing. 


| “from section to section II: ky =¥ Sexp (~E,/RT, )=1/t (10). Assuming 
” seo! ALS = D/a*, where dis the cell 


aa E=20 kcal/mole, KS = 10 
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-. | dimension, T= 600K, D= 107? om?/sec a = 197% 

: - effect has thus a remarkable influence 


a...» Sarbons. L. 8. Polak and iM. A. Mokul'skiy are mentioned. There are ; 
- oars figures and 9 references; 5 Soviet-bloc and 4 non-Soviet-bloc. The tuo 


erénces to English-language: publications read as: follons; 
E. Rabinovitch, Trans, 


Farad. Soc., 33, 1225 (1937); Ref. 9: a 
mson, V. K. La Mer, J. Am. Chem. Soc., 10; no. 2, 717 (1948). Doe 
nef tekhimicheskogo sinteza Akademii nauk SSSR 
(Institute of Petrochemical Synthesis, Acedemy of Sciences 
USSR) . ‘We. ees ‘ 


Cm is found. The cellular oe 
on the radiolysis. of liquid hydro= | 


“'- ASSOCIATION: Insta tut 


representation 
of the’ function ing = F(1/T); 
2) = eritical- point. oe 
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- AUTHORS: Brodskiy, A. H., Davrovskiy, kK. P. and Titov, Vv. B. 


TPL: Radiation-induced thermal cracking of kerosene-gas oil | 
fractions : : 


SOURCE: Trudy II Vsesoyuznogo. soveshchaniya po radiatsionnoy khi- 
: mii. sd. by L. 3. Polak. Ioscow, Izd-vo AN SSSR, 1962, 
: 295-303 < 


opxts; Lhe present work is a continuation of an earlier investiga- 

tion with the difference that thermal cracking of petroleum frac- 

tions was replaced by radiolysis of the kerosene-gas oil fraction 

in the liquid phase, the fraction containing relatively large quan- 
tities of naphthenes and aromatic hydrocarbons. The gas oil was pu- 
rified before the process of hydrostabilization. fhe experiments 

were carried out both under static conditions (at 100 - 450°C, 150 - f 
200 megarad) and under dynamic conditions (at temperatures of 500 ra 
and 315°C, 3 - 5 atm pressures and 100 megarad). In the absence of 
radiation hardly any thermal cracking could: be observed under either 
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ary . my 
of these conditions at the-given temperatures (except at 450°C). 
Pure gas oil fractions as. well as fractions containing (1 + Ose). 


107? M inhibitors (tetrapheny lbutadiene and terphenyl) were tested 
under static conditions. Under dynamic conditions in circulation 
reactors, marked changes in the rate and direction of radiolysis 
conversions could be observed at ~310°C and-at temperatures above 
300 — 330°C radical decomposition reactions’ proceeded at consider- 
-able rates, With a cleavage of the v-v bond; the CH, content in the 
gaseous products increased whilst the H, content decreased. activa- ; 
tion energies ure culculated. ‘he yield of products was found to 3 
vary linearly with the dosage (up to 100 megarad), slight deviations” ' 
during thie initial stages being due to gaseous products being dis- 
solved in tle gas vil. investigations on the relationship between 
the radiolysis yield of the high-boiling residue and 1/T have proved 
that the yield increased slightly at 100 - 300°C and began to de- 
_erease at 300 - 4509G. Investigations of the chemical composition 
‘of liquid products under dynamic conditions have indicated that the 


percentage of naphthenic and unsaturated compounds increased slight- 
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‘ly with increasing dose whilst the bercentage of paraffins and aro-~ 
_ matics had decreased, Addition of inhibitors decreased the yields 


Of gaseous products, and of the high-boiling residue by 20 - 30%. 
There are 6 figures and 5 tables. - 


. ASSOCIATION: Institut neftekhimicheskogo Sinteza, uN SOSR (Insti- 
| we tute of Petrochomionl Synthesis, AS US&R) 
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a £075/E436 


_ AUTHORS: Lavrovskiy, K»P., Brodskiy, A.M., Musayev, T.Ae, 
Sanin, P.I., Rumyantsev, A.N., Filatova, Ye.D., 


Iskhakova, E.Kh. 


- PITLE: On the preparation of higher normal a-olefines by a 
high speed cracking of paraffinic petroleum products 


PERIODICAL: Neftekhimiya, v.2, no.4, 1962, 487-494 


- TEXT: Results are described of high speed cracking of soft and 
hard paraffin waxes, slack wax from Bitkov crude and waxy residue 
’ from Ozek - suat crude in a pilot plant. The plant was described 
previously (Khim. nauka i promestv, V.2, 0.2, 1957). The waxes 
were heated to 900 - 1000°C and mixed with powdered coke preheated 
_ to 600 - 730°C. They were fed into the reactor at the rate of 
60 to 80 h-2. The gases produced (23.0 to 47.4% by weight of” 
total products) contained 33-1 to 52.7% wt, ethylene. The fraction / 
. of the liquid products from the slack wax boiling between 40 - 73°C — 
and 73- 100°C contained heptene-1l as the main component. For the 
hard wax’ cracking products, the fraction boiling up to 60°C 
contained 49.80% a-olefines (main component), about 20% conjugated 
dienes and 15 to 12% cyclenes,. The content of a-olefines in 
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the 60-175°C fraction was 70.49% (13.6% hexene-1l, 
15% octene-1, 11.9% nonene-1, 12.8% decene-1l). 
| it was shown that the benzene from the high spee 
: paraffin waxes consisted mainly of a-paraffins, 
: benzenes from the cracking of slack wax and waxy res 


a2 much lower. There are 11 tables. 


17.1% heptene-l, 
In general 

da cracking of 
their content in 
idue being 


o sinteza AN SSSR 


"ASSOCIATION: Institut neftekhimicheskog 
1 Synthesis AS USSR) 


(Institute of Petrochemica 
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Pon _ B101/B138 
ar a 4 pag a : : : ; 
3 3) AUTHORS? Brodskiy, A» Me, Kalinenko, R. ey LAVEOVEKAY-»—HrarBatadane 
Corresponding Member AS USSR, and Shevel'kova, L. Y- 
aes TITLS: Mechanism of by-product formation in high-temperature 


cracking of ethane 


““. PBRIODICAL:  Akademiya nauk SSSR. Doklady, v- 144, no. 4; 1962, 817-820 


nh TEXT; Following previous papers and using techniques described therein L 
, (ZhFKh, 33, nO« 41 (1959); ibid., 34, no. 4 (1960:)) the formation of . 
ad co M/ 2 3 : 
Paar CoHos C Hg, SNe» CAB io? CABg» and © He during the cracking of ethane Y 
at 800-880°C and 90 + 3 mm Hg with additional 0.45% of éthylene tagged by C 
tz was used as a heat carrier. The 


- was examined. Corundum or ground quar 
‘reaction products were separated by chromatography and their radioactivity 
was measured. Results: (1) CH showed low activity, indicating that it 


H, of low activity and from transformation products 


“| As formed mainly from Cy 4 
oa thereof. About one-half of the ¢ 4 4s formed without the participation of 
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St 
f CH, by the decay of high-molecular products. (2) The equal degree of 


- pebivity exhibited by CoH, and CoH, indicates that CH, is formed with the 


\. participation of a CoH, molecule. (3) C,H, and C,H, had a low content of 
sg !4, They sare formed by recombination of weakly active ae and Coke 
“radicals. (4) C,H, and CyHy | showed the same activity as'C oly: They are 
not formed from He and pve respectively, but mainly by the dis- 


integration of C,H and, at temperatures < 880° C, also by C recombining .- 


ae gH 3 
with cH, or CoH. (5) The fact that CAHe (divinyl) is twice as active as 


0 2H, justifies the supposition that it is formed with, the participation 


a 2 molecules of CoH. As (C,H, | is larger than corresponda to the 


: “- equilibrium concentration in the reagtion 0,Hg= O,gHe + Onl,y & ‘eompiex 
: 4°é are an4 


~ reaction involving free radioals is: assumed. (6) The a activity of 
: the coke at 880" amennves to one-half the activity of C ob 70 At ‘this 


suse 
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